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7KLV KRZHYHU GHSHQGV RQ PDQ\ IDFWRUV )URP WKH YLHZSRLQW RI WKH &]HFK 5HSXEOLF FRDO ZDVWH GXPS RFFXU
HVSHFLDOO\ LQ WKH QRUWKHDVWHUQ SDUW RI WKH FRXQWU\ 7KH H[WHQVLYH PLQLQJ DFWLYLW\ OHIW EHKLQG QXPEHU RI WKHVH
DQWKURSRJHQLFERGLHV0DQ\RIWKHPZHUHOHIWLQSODFHZLWKRXWLQWHUYHQWLRQWRERG\RIFRDOZDVWHGXPS,QPDQ\
FDVHV LW PHDQW XQFRQWUROOHG H[SDQVLRQ RI WKHUPDO DFWLYLW\ LQ ERG\ 7KLV LV D UHODWLYHO\ GHQVHO\ SRSXODWHG DUHD
5HVLGHQWLDO KRXVHV ZHUH EXLOW QHDUE\ WR PLQLQJ DFWLYLWLHV 7KH PLQLQJ DFWLYLWLHV EURXJKW ZHDOWK WR WKLV UHJLRQ
7RGD\LWLVH[DFWO\WKHRSSRVLWH0LQLQJSDVWFDXVHFRQVLGHUDEOHEXUGHQLWLVDELJILQDQFLDOSUREOHP0DQ\SDUWVLQ
WKHYLFLQLW\RIWKHFRDOZDVWHGXPSVEHFRPHVXQDWWUDFWLYHSRRUO\H[HUFLVDEOHDQGDOVRLQPDQ\FDVHVGDQJHURXVLQ
WHUPV RI KXPDQ KHDOWK $QRWKHU SKHQRPHQRQ LV WKH SUHVVXUH RQ WKH TXDOLW\ RI WKH HQYLURQPHQW ,W
V HYHU PRUH
VWULQJHQW&RDOZDVWHGXPSVPD\EHORFDWHGDWORFDWLRQVUHODWLYHO\DEDQGRQHG,QWKLVSODFHVFDQEHWKHSUHVVXUHWR
UHPHGLDWLRQ VLJQLILFDQWO\ ORZHU 6XFK SODFHV DUH UDUH LQ WKH &]HFK 5HSXEOLF 7KH LVVXH RI FRDO ZDVWH GXPSV
UHPHGLDWLRQLVPRUHRUOHVVWKHVDPHLQYDULRXVFRXQWULHV7KHUPDODFWLYLW\LVHVVHQWLDOERXQGDU\FRQGLWLRQRIWKHLU
XVH:LWKRXW D VROXWLRQ WKHUPDO DFWLYLW\ LV QRW SRVVLEOH ODQG XVH SODQQLQJ .QRZOHGJH RI WKH H[WHQW RI WKHUPDO
DFWLYLW\ LV UHTXLUHG WR LWV FRPSOHWH HOLPLQDWLRQ 'HYHORSPHQW RI DUHDV ZLWK WKHUPDO DFWLYLW\ LH LWV SURJUHVVLRQ
UHJUHVVLRQDQGGLUHFWLRQRIVSUHDGLQJFDQJUHDWO\IDFLOLWDWHWKHSURFHVVRIUHPHGLDWLRQ.QRZOHGJHRIWKHODQGXVH
SODQQLQJ DOORZV \RX WR FKRRVH WKH ULJKW PHWKRG DQG H[WHQW RI UHPHGLDWLRQ ZRUNV 3RVVLELOLWLHV LQGLYLGXDO
UHPHGLDWLRQPHWKRGV UHODWHG WR D QXPEHU RI ERXQGDU\ FRQGLWLRQV 7KHVHPHWKRGV DUH GHVFULEHG LQ WKH IROORZLQJ
FKDSWHUV/DQGVFDSHDIIHFWHGZLWKPLQLQJDFWLYLWLHVLVLQQXPHURXVSXEOLFDWLRQV>@>@
3RVVLELOLWLHVRIUHPHGLDWLRQRIWKHUPDOO\DFWLYHFRDOZDVWHGXPSV
2.1. The method of Deep Soil Mixing 
2QHRI D VHULHVRIRSWLRQV WR UHPHGLDWH DUHDVRI WKHUPDO DFWLYLW\ LV DPHWKRGRIGHHSVRLOPL[LQJ ,W LV DPHWKRG
GHYHORSHG WR LPSURYH VRLO SURSHUWLHV 7KLVPHWKRG FDQ EH XVHG LQ YLUWXDOO\ DQ\PRUSKRORJ\'HHS 6RLO0L[LQJ
LPSURYHVVRLOSURSHUWLHVIRUIRXQGDWLRQHQJLQHHULQJ,QWKHFDVHRIWKHUPDODFWLYHFRDOZDVWHGXPSVLWLVDPHWKRG
WKDWLVDEOHWRDSSURSULDWHPL[WXUHWRSUHYHQWIXUWKHUVSUHDGRIWKHUPDODFWLYLW\,QDUHDVZLWKWKHUPDODFWLYLW\ZLOOEH
WKHLUHOLPLQDWLRQ7KHPL[WXUHDFWVGLUHFWO\DWWKHVLWHZKHUHLWZDVDSSOLHG7KLVPHWKRGFDQEHXVHGLIZHZDQWWR
VWRSWKHWKHUPDODFWLYLW\$WWKHVDPHWLPHZLOOLPSURYHWKHSURSHUWLHVRIWKHERG\KHDS,WGRHVQRWUHPRYHERGLHV
RIKHDSVRZHFDQGHVLJQGLUHFWO\RQWKHERG\-XVWDGMXVWWKHXSSHUSDUWRIWKHERG\GHSHQGLQJRQWKHSURMHFW,WLV
WKHUHIRUHDPHWKRGZKLFKLVQRWWHUULWRULDOO\H[WHQVLYH
,W LVDOVRSRVVLEOH WRXVH WKLVPHWKRG LQ WKHFDVHZKHUH WKHUPDODFWLYLW\RFFXUVRQO\ LQDFHUWDLQSDUWRI WKHZDVWH
GXPS'HHS VRLOPL[LQJ FDQ VHUYH DV DZDOO EHWZHHQ WKHUPDO DFWLYH DQG LQDFWLYH SDUWV RI WKHZDVWH GXPS7KLV
ZRXOG WKXV SUHYHQW WKH VSUHDG RI WKHUPDO DFWLYLW\ WR WKH LQDFWLYH SDUW RI ZDVWH GXPS ZKHUH LW ZDV XVHG RWKHU
PHDVXUHV OHVV H[SHQVLYHZKLFKZRXOG SUHYHQW IXWXUH GHYHORSPHQW RI WKHUPDO DFWLYLW\7KHUPDOO\ DFWLYHSDUW RU
RQO\OLQHEHWZHHQWKHUPDODFWLYHDQGLQDFWLYHSDUWVZRXOGFDQEHUHPHGLDWHGXVLQJ'HHS6RLO0L[LQJ,WLVQHFHVVDU\
WRFRQVLGHUWKHQHFHVVLW\RILWVXWLOL]DWLRQEHFDXVHLWLVYHU\FRVWO\PRGHUQPHWKRG,QFDVHRIFUHDWLQJDZDOOZRXOG
SUREDEO\ SUHIHUDEOH FKHDSHUPHWKRG ,Q FUHDWH WKHZDOOZRXOG QRW EH SRVVLEOH XWLOL]DWLRQ LWVPDLQ HIIHFW VXFK DV
LPSURYHWKHEHDULQJFDSDFLW\UHGXFLQJVHWWOHPHQWDQGLPSURYHPDQ\RWKHUSURSHUWLHV5HVSHFWLYHO\WKHVHSURSHUWLHV
ZRXOGEHLPSURYHGRQO\WRDYHU\OLPLWHGDUHD
,QGLYLGXDOSURFHGXUHV'HHS6RLO0L[LQJFDQYDU\FRQVLGHUDEO\8VLQJ WKLVPHWKRG LV LPSURYLQJEHDULQJFDSDFLW\
DQG GHIRUPDWLRQ FKDUDFWHULVWLFV 3HUPHDELOLW\ LV UHGXFHG ZKLFK VLJQLILFDQWO\ DIIHFWV WKH WKHUPDO DFWLYLW\ 7KLV
HQDEOHVXWLOL]DWLRQVLWHVWKDWKDYHEHHQLQWKHSDVWLGHQWLILHGIURPDJHRWHFKQLFDOSHUVSHFWLYHDVXQVXLWDEOHEXLOGLQJ
VLWH7KLVPHWKRG LV LQDGGLWLRQ WR WKRVHRIDQWKURSRJHQLFERGLHVDOVRVXLWDEOHDORQJULYHUVRU LQYDOOH\VZLWK ORZ
EHDULQJFDSDFLW\DQGKLJKO\FRPSUHVVLEOHVRLOV
0HWKRGVRIXWLOL]DWLRQ'HHS6RLO0L[LQJFDQEHGLYLGHGLQWRZHWDQGGU\PHWKRG,QWKHZHWSURFHVVLQYROYHVWKH
PL[LQJRIVRLOZLWKWKHFHPHQWVXVSHQVLRQ7KHGU\SURFHVVFRPSULVHVXWLOL]DWLRQIO\DVKOLPHRUJ\SVXP0L[LQJLV
SHUIRUPHGE\RQHRUPRUHPL[LQJWRROVVXFKDVSURSHOOHUVSDGGOHVDXJHUVZLWKGLDPHWHUVRIWRP7KH\FDQ
EHLQVWDOOHGLQGLYLGXDOO\RULQVHULHV7KXVDUHIRUPLQJWKHSLOODUVRIWKHPL[HGVRLO6RLOPD\EHPL[HGWRDGHSWKRI
P 7KH VL]H DQG IRUFH RI WKHPHFKDQLVP LV VHOHFWHG GHSHQGLQJ RQ WKH FRPSDFWQHVV RI VRLO SURFHVV DQG WKH
UHTXLUHGGHSWK0L[LQJWKHFRUUHFWDQGHIIHFWLYHPL[WXUHVFDQEHYHU\GLIILFXOW>@
0L[LQJ ZLWK VRLO SURSHUWLHV RI IRXQGDWLRQ VRLO DUH LPSURYHG &KDUDFWHULVWLFV RI WKHVH IRXQGDWLRQ VRLO LV WKHQ
GHWHUPLQHGXVLQJILHOGDQGODERUDWRU\WHVWV7KLVLVYHU\LQKRPRJHQHRXVHQYLURQPHQWGXHWRVRLOLPSURYHPHQWLQD
FHUWDLQDUHDV7HVWLQJLVSHUIRUPHGE\ORDGLQJWHVWVIRUH[DPSOH&RQWUROWKHPL[WXUHLVHVVHQWLDO'HHS6RLO0L[LQJ
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PHWKRGFDQFRPSOHWHO\UHSODFHWKHPHWKRGRIJURXWLQJ*URXWLQJPHWKRGVDUHWHFKQRORJLFDOO\PRUHGHPDQGLQJ:HW
PHWKRGVDUHXVHGWRDQWKURSRJHQLFERGLHVDQGHVSHFLDOO\ LQILQHJUDLQHGFOD\H\VRLOVRUJDQLFVRLOVDQGSHDW7KH
PHWKRGLVVXLWDEOHIRUWKHLPSURYHPHQWRIURDGDQGUDLOZD\HPEDQNPHQWV,WDOVRVHUYHVDVDVHDOLQJFXUWDLQ'HYLFH
PHWKRGV'HHS6RLO0L[LQJLVFRPSRVHGRIWZRSDUWV,WLVHTXLSSHGZLWKGULOOLQJHTXLSPHQWZLWKGULOOLQJWRROV7KH
QXPEHURIERULQJWRROVLVHVVHQWLDOWRVKDSHRIWKHPL[HGERG\,QWKHWRSRIWKHGULOOLQJWRROLVDV\VWHPZLWKWHHWKWR
GLVLQWHJUDWLRQRIWKHVRLO7KHPL[LQJLVLPSRUWDQWVRSDGGOHVILWWHGWRWKHGULOOURG,IWKHVRLOLVGHQVHLWFDQFDXVH
KLJKDEUDVLRQRISDGGOHV,WLVDOVRXVHGDKLJKSUHVVXUHMHWRIZDWHURUFHPHQWVOXUU\WRHQKDQFHVXSSOLHGE\MHW7KH
VHFRQGSDUWFRQVLVWVRIPL[LQJHTXLSPHQWFRQVLVWLQJRIWKHUHVHUYRLUWRZDWHU OLPHDQGFHPHQW)XUWKHUPRUHLW LV
IRUPHGPL[HUZLWKUHVHUYRLUWRVXVSHQVLRQDQGWKHSXPSRQWKHPL[WXUH>@
0L[LQJRIILQHJUDLQHGVRLOVRUJDQLFVRLOVORRVHDQGFRKHVLYHVRLOVHVSHFLDOO\IXOO\VDWXUDWHGZLWKZDWHULWLVYHU\
HIILFLHQWDQGDXQLIRUP0RUHSUREOHPDWLFLVXVLQJRIPHWKRGLQFOD\VZLWKKLJKSODVWLFLW\RUORHVV7KHVXVSHQVLRQ
LVQRWZHOOPL[HG
'XULQJ'HHS6RLO0L[LQJLVDSSOLHGPL[LQJGULOOLQJWRROWRWKHGHVLUHGGHSWKZLWKRXWG\QDPLFVKDNH'XULQJGULOOLQJ
FDQ DOVREHXVHG FXWWLQJ MHW7KHPRUH ILQHJUDLQHG VRLO RU VWUDWLILHG WKHPRUH WLPHV LW LV QHFHVVDU\ WR UHSHDW WKH
PRYHPHQW'ULOOLQJGLDPHWHUVDUHWRP7KHGHSWKLVXSWRPHWHUV7KHFHPHQWELQGHULVDERXWWR
NJPVODNHGOLPHRUTXLFNOLPHLQDQDPRXQWRIE\YROXPHZHLJKWRIVRLO6RLOVWUHQJWKUDQJHVIURP
03DLQRUJDQLFVRLOVWRPRUHWKDQ03DLQWKHVDQGV>@
2.2. The possibility of removing the body waste dump with thermal activity 
7\SHRIUHPHGLDWLRQGHSHQGVRQWKHSRVVLELOLWLHVRIWKHSODFH,IWKHUHJLRQKDVDODUJHHQRXJKDUHDIRUWKHIRUPDWLRQ
RIVWRUDJHRIFRDOJDQJXHVRWKDWFDQEHWKLQNVDERXWWKHVHDOWHUQDWLYHV
7KHILUVWRSWLRQLVWROHDYHWKHZDVWHGXPSLQSODFHDQGUHPRYLQJRQO\DUHDVZKHUHWKHUPDODFWLYLW\DSSHDUHG,WLV
DQRSWLRQWKDWUHTXLUHVFRQVWDQWPRQLWRULQJRIWHPSHUDWXUHLQWKHERG\RIZDVWHGXPS([FDYDWLRQPDWHULDOLWFDQEH
FRROHGJUDGHGDQGUHGHSRVLWHG6SDFHIRUFRROLQJDQGVHSDUDWLRQJDQJXHPXVWEHORFDWHGLQWKHLPPHGLDWHYLFLQLW\
RIZDVWH GXPS 7KLV RSWLRQ GRHV QRW LQYROYH KLJK LQLWLDO FRVWV +RZHYHU LW LV QHHGHG SHUPDQHQWPRQLWRULQJ RI
WHPSHUDWXUHVLQWKHERG\RIZDVWHGXPS$WWKHVDPHWLPHWKLVPHWKRGGRHVQRWSURYLGHDTXLFNDQGILQDOVROXWLRQ
WRWKHSUREOHP7KHPHWKRGLVVRHVSHFLDOO\VXLWDEOHZKHQZHGRQRWKDYHVXIILFLHQWILQDQFLDOUHVRXUFHVIRUDWRWDO
UHPHGLDWLRQRIJDQJXHERG\7KHDIIHFWHGDUHDLVVRORQJWHUPVRXUFHRIH[FHVVLYHGXVWWKHULVNRIFRQWDPLQDWLRQRI
ZDWHUVRLODQGDLU
7KLVRSWLRQGRHVQRWDOORZDQ\ODQGXVHSODQQLQJ9HU\LQFRQYHQLHQWLVWKLVYDULDWLRQLQWKHFDVHZKHUHQHDUJDQJXH
ERG\RFFXUUHVLGHQWLDOKRXVHV/RFDOUHVLGHQWVDUHH[SRVHGWRORQJWHUPULVN7KUHDWDULVHVIURPWKHDPRXQWRIZDVWH
SURGXFWVHPLWWHGLQWRWKHDWPRVSKHUHGXVWIDOORXWDQGTXDQWLW\RIGDQJHURXVUHVSLUDEOHSDUWLFOHVLQWKHDLU
$QRWKHURSWLRQUHPHGLDWLRQRIDUHDVDIIHFWHGE\WKHUPDODFWLYLW\LVWKHFUHDWLRQRIDLU\ZDOOV7KLVRSWLRQFRQVLVWVLQ
WKHVHSDUDWLRQRIWKHUPDOO\DFWLYHSDUWRIWKHZDVWHGXPSIURPWKHUPDOO\LQDFWLYHSDUWV0HWKRGFDQEHXVHGLIWKH
WKHUPDOO\DFWLYHSDUW LVGHWHFWHGLQRQHSDUWRIZDVWHGXPS7KHUHPDLQLQJSDUWRIZDVWHGXPSPXVWEHZLWKRXWD
KLQWRIWKHUPDODFWLYLW\&UHDWLQJDDLUZDOOUHGXFHVWKHULVNRIWKHUPDOH[SDQVLRQRIDFWLYLWLHVIURPWKHDIIHFWHGSDUWV
RIZDVWHGXPS$LU\ZDOOGRHVQRWVROYHWKHSUREOHPRIUHPRYLQJWKHWKHUPDODFWLYLW\7KLVLVWKHILUVWVWDJHZKHUH
ZHDUHWU\LQJWRHOLPLQDWHWKHSRVVLELOLW\RIWKHVSUHDGRIWKHUPDODFWLYLW\,IWKHUHLVDH[SDQVLRQRIWKHUPDODFWLYLW\
LQRQHSDUWLWFDQEHDVVXPHGWKDWWKHWKHUPDODFWLYLW\PD\HPHUJHLQWKHIXWXUHDOVRLQSDUWVXQWRXFKHG
7KH SRVVLELOLW\ RI WKHUPDO DFWLYLW\ LQ WKH XQDIIHFWHG SDUW LV YHU\ OLNHO\ LI WKH ERG\ RIZDVWH GXPS LV IRUPHG E\
VLPLODURUWKHVDPHJDQJXHPDWHULDOZKLFKFRQWDLQVUHPQDQWVRIDFRDOFRPSRQHQW&UHDWLQJDLU\ZDOOVPD\DOVREHD
ULVNRILQLWLDWLQJWKHUPDODFWLYLW\,IWKHUHLVLQWHUIHUHQFHWRERG\RIDFRDOZDVWHGXPSVRZLOOH[SRVHDUHDVZKHUH
KLWKHUWRQRWEHDFFHVVHGWKHR[\JHQ2[\JHQDFFHVVSOD\VDQLPSRUWDQWUROHLQWKHIRUPDWLRQRIWKHUPDODFWLYLW\7KH
HQWLUHSURFHVVFDQ WKHQEHVWDUWHG ,IZHZDQWHG WR OHDYHWKHUPDOO\ LQDFWLYHSDUWRI WKHZDVWHGXPSLQ LWVRULJLQDO
FRQGLWLRQLWZRXOGEHQHFHVVDU\WRFDUU\RXWUHJXODUWKHUPRPHWULFPRQLWRULQJ
3UDFWLFDOO\DLU\ZDOOLVIRUPHGFXWWLQJWRWKHKHDSERG\UHDOL]HGXQWLOWKHVXEVRLORIFRDOZDVWHGXPS,QGHSHQGLQJ
RQWKHKHLJKWRIZDVWHGXPSZRXOGFXWWLQJEXLOWZLWKDQXPEHURIEHQFKHV7KHZDOOVPXVWEHVHFXUHGXVLQJDVK
FHPHQWPL[WXUHZLWKWKHDGGLWLRQRIEHQWRQLWHRUVRPHRWKHUPL[WXUHWKDWZRXOGSUHYHQWWKHSHQHWUDWLRQRIR[\JHQ
LQWRWKHERG\RIZDVWHGXPS>@
,I ZH XQGHUVWRRG WKH FUHDWLRQ RI DLU\ ZDOOV RQO\ DV D WHPSRUDU\ YDULDQW LQ WKH QH[W VWDJH ZRXOG EH D JUDGXDO
UHPRYLQJ RI WKHUPDOO\ DFWLYH DQG WKHQ WKH WKHUPDOO\ LQDFWLYH SDUW RI WKH ERG\ 7KHUPDOO\ DFWLYH SDUW ZRXOG EH
UHPRYLQJFRROLQJDQGVHSDUDWLRQLQWRIUDFWLRQVRIGLIIHUHQWVL]H0DWHULDOZLWKDORZFRQWHQWFRPEXVWLEOHPDWHULDO
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ZRXOGEHVWRUHGRQDQLQWHUPHGLDWHVWRFNSLOHLQWHQGHGIRUUHXVH
0DWHULDO ZLWK D KLJK FRQWHQW FRPEXVWLEOH PDWHULDO DERYH DERXW  ZRXOG EH GHSRVLWHG VHSDUDWHO\ DQG
LQWHUVSHUVHGZLWKLQHUWPDWHULDO>@$IWHUFRPSOHWHO\UHVROYHKLJKULVNDUHDVDQGWKHILQDO OHYHOOLQJWKHVXUIDFH LQ
WKHWHUULWRU\LWFDQEHUHDOL]HGWKHODQGXVHSODQQLQJ
7KLVYDULDQWLVVSDWLDOO\YHU\H[WHQVLYHWKHUHIRUHLWFDQQRWEHGRQHLQSODFHVZKHUHLVQRWSRVVLEOHPDQLSXODWLRQZLWK
JDQJXHPDWHULDOFUHDWLQJLQWHUPHGLDWHVWRFNSLOHDQGVRUWLQJRQIUDFWLRQV
$QRWKHU RSWLRQ UHPHGLDWLRQ RI WKH DIIHFWHG DUHD LV FRPSOHWH UHPRYLQJ RI WKH FRPSOH[ ERG\ ZDVWH GXPS 7R
LPSOHPHQW WKLV PHWKRG LW FDQ EH XVHG LQ WKH ILUVW VWDJH DLU\ ZDOOV IURP SUHYLRXV YDULDQW 7KHUH LV QR QHHG
WKHUPRPHWULFPRQLWRULQJEHFDXVHDIWHUFRPSOHWH UHPRYDORIZDVWHGXPS LV WKH ULVNRI WKHUPDODFWLYLW\JUDGXDOO\
HOLPLQDWHGGRZQWR]HUR7KHPDWHULDOFDQEHIXUWKHUVRUWHGDQGXVHGDVDVHFRQGDU\UDZPDWHULDO2QWKHFRPSOHWH
UHPRYDOZDVWHGXPSVKRXOGIROORZODQGXVHSODQQLQJ$VLQWKHSUHYLRXVYDULDQWLVUHTXLUHGPDQLSXODWLRQVXUIDFH
ZKHUHJDQJXHFDQEHVRUWHGLQWRIUDFWLRQV7KHILQDOYDULDQWHOLPLQDWHVLQWHUULWRU\LQFUHDVHGGXVWLWWKUHDWWKHKHDOWK
RIUHVLGHQWVIURPQHDUE\UHVLGHQFHVDQGDOVRUHPRYHGWKHSRVVLELOLW\RIFRQWDPLQDWLRQRIZDWHUVRLODQGDLU
7KHODVWRSWLRQRIUHPHGLDWLRQRIWKLVJURXSLVWKHYDULDQWZKHQDUHIRUPHGVRFDOOHGFDVVHWWHVRUVDQGZLFK$VZLWK
WKHSUHYLRXVPHWKRGLWLVWKHSRVVLELOLW\WRFUHDWHDQGDLU\WKHZDOOVHSDUDWHVWKHWKHUPDOO\DFWLYHSDUWIURPWKHUPDOO\
LQDFWLYHSDUW7KDWZLOOSULPDULO\WRHOLPLQDWHVSUHDGLQJRIWKHUPDODFWLYLW\6XEVHTXHQWO\WKHFRDOZDVWHGXPSZLOOV
JUDGXDOO\ UHPRYLQJ3DUW RI WKH FRDOZDVWH GXPSZLWK WKHUPDO DFWLYLW\ZRXOGEH FRRO GRZQ DIWHU UHPRYLQJ7KH
WHUUDLQZRXOGEH SUHSDUHG WR UHVWRUH RI FRDO JDQJXH$IWHU FRROLQJ WKH VRLOZRXOGRFFXU WR FUHDWLRQRI VRFDOOHG
FDVVHWWHVRUVDQGZLFKHV&DVVHWWHVZRXOGEHVHDOHGZLWKFOD\7KHUHZRXOGVRFUHDWHVDIHERGLHVZLWKRXWRWKHUULVNV
RIWKHUPDODFWLYLW\7KHKHLJKWDQGVKDSHRIWKHQHZO\IRUPHGERGLHVZRXOGGHSHQGRQODQGXVHSODQQLQJ7KHUHLV
HOLPLQDWHG WKH QHFHVVLW\ RI WKHUPRPHWULF PRQLWRULQJ DQG ULVN RI FRQWDPLQDWLRQ RI DLU VRLO DQG ZDWHU LQ WKH
VXUURXQGLQJDUHD ,W LV UHPRYLQJWKHULVNRI WKHUPDODFWLYLW\ WKHSODFHFDQEHXQGHUVWRRGDVIRXQGDWLRQVRLO/LNH
SUHYLRXVYDULDQWFDQQRWGR WKLVYDULDQWZLWKRXW ODUJHPDQLSXODWLRQVSDFHQHDUE\ERGLHVZKHUH WKHPDWHULDOFDQEH
FRROHGDQGVRUWHG
2.3. Remediation of coal waste dump extinguishing of thermal activity 
,QFDVHVZKHUHLWLVQHFHVVDU\UHPHGLDWHGERG\RIFRDOZDVWHGXPSGLUHFWO\LQLWVRULJLQDOSRVLWLRQLWLVSRVVLEOHWR
FRQVLGHU WKHXVHRIZDWHUDV WKHH[WLQJXLVKLQJPHGLXP7KLVPHWKRGZKHQZDWHU LVSRXUHG LQWR WKHERUHKROHDQG
WKLV OHDGV WR WKHHOLPLQDWLRQRI WKHUPDO DFWLYLW\$OWKRXJK WKLV LV DYHU\VLPSOHSULQFLSOH LW LV DPHWKRGZKLFK LV
PRVWO\UDWKHUXQVXLWDEOH)LUVWO\LWLVVKRXOGEHQRWHGWKDWHDFKFRDOZDVWHGXPSKDVGLIIHUHQWFKDUDFWHULVWLFV7KHVH
DUH PDLQO\ SHUPHDELOLW\ 7KLV PHDQV WKDW ZDWHU FDQ SHUPHDWH HYHU\ SRUH RI ERGLHV RI ZDVWH GXPS DQG HQVXUH
PD[LPXPHIILFLHQF\RIZDWHU2WKHUZLVHZKHQDFFHVVRIZDWHUSHUPHDELOLW\RIVRLOOLPLWHGWRFHUWDLQSDUWVLQWKH
ERG\RIZDVWHGXPSLHLWFDQEHDQ\SODFHZLWKRXWDFFHVVRIZDWHU6RWKHHIIHFWPD\EHRIWKLVPHWKRGPLQLPDORU
QHXWUDO
$QRWKHULPSRUWDQWFULWHULRQIRUWKHXVHRIWKLVPHWKRGLVWKDWWKHPRUSKRORJ\RIWKHWHUUDLQ$UHDRILQWHUHVWVKRXOG
EHVLWXDWHGLQWKHPRUSKRORJLFGHSUHVVLRQ6XUURXQGLQJVVKRXOGEHVHDOHGLQWKHVXEVRLORIWKHUPDODFWLYLW\EXWDOVR
RQWKHVLGHVRIWKHERG\*RRGSHUPHDELOLW\PD\LQIDFWFDXVHDYHU\UDSLGGUDLQDJHRIZDWHUDQGWKXVWKHHIIHFWRI
WKHPHWKRGFRPSOHWHO\VXSSUHVVHG'XULQJEODFNFRDOPLQLQJLVYHU\RIWHQXQGHUPLQLQJWKHWHUULWRU\DQGVXEVHTXHQW
VXEVLGHQFH,ILQWKLVVXEVLGHQFHDUHDORFDWHGFRDOZDVWHGXPSLWPD\EHPRUSKRORJLFDOO\SUHUHTXLVLWHWRXVLQJWKLV
PHWKRG
2WKHUZLVHZKHQWKHERG\LVQRWGHSRVLWHGLQZDVWHGXPSPRUSKRORJLFDOGHSUHVVLRQDQGQRWVHDOHGLWLVSRVVLEOHWR
FUHDWH WKHVH FRQGLWLRQV WKURXJK VXLWDEOH JURXQG ZRUNLQJ &RVWV IRU WKLV W\SH RI UHPHGLDWLRQ ZRXOG EH JUHDWO\
LQFUHDVHG6LQFHWKLVLVDVKRUWWHUPVROXWLRQWKDWFDQQRWEHWDNHQDVILQDOWKLVYDULDQWLVUDWKHUWKHRUHWLFDO
([WLQJXLVKLQJRIWKHUPDODFWLYLW\FDQDOVREHGRQHZLWK&2GU\LFHRUVLPLODUPHGLD*LYHQWKDW&2LVKHDYLHU
WKDQR[\JHQZKLFKLVHVVHQWLDOIRUWKHH[LVWHQFHRIWKHUPDODFWLYLW\WKHUHIRUHDVXLWDEOHH[WLQJXLVKLQJPHGLXP&2
LV WKXV DEOH WR IRUFH RXW R[\JHQ DQG OLJKWHU H[WLQJXLVK WKHUPDOO\ DFWLYH VLWHV 7R DSSOLFDWLRQ RI WKLV PHGLXP LV
KRZHYHU QHFHVVDU\ VXLWDEOH PRUSKRORJ\ $V ZLWK WKH XVH RI ZDWHU PXVW EH ERG\ RI ZDVWH GXPS ORFDWHG LQ
PRUSKRORJLFDOGHSUHVVLRQDQGEHVHDOHG,WLVHVVHQWLDOWKDWZHDUHDEOHWRJXDUDQWHHWKHVXSSO\DQGPDLQWHQDQFHRI
&2 LQ RXU GHVLUHG ORFDWLRQV ,I WKH UHPHGLDWLRQ ERG\ZDV RQ WKH KLOO WKH &2 FRXOG EH VSUHDG XQFRQWUROODEO\
WKURXJKERG\RIZDVWHGXPSZLWKRXWDQ\HOLPLQDWLRQRIWKHUPDODFWLYLW\
5HPHGLDWLRQPHWKRGXVLQJ&2GRHVQRWVROYHWKHSUREOHPRIWKHUPDODFWLYLW\SHUPDQHQWO\,I WKHPRUSKRORJLFDO
FRQGLWLRQVVXLWDEOHLWLVUHODWLYHO\HDV\DQGLQH[SHQVLYHVROXWLRQWRWKHHOLPLQDWLRQRIWKHUPDODFWLYLW\
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7KH DERYHPHQWLRQHGPHWKRGV DUH WKXV XVHIXO LQ WKH HYHQW WKDW LW LV QHFHVVDU\ WR WHPSRUDULO\ HOLPLQDWH WKHUPDO
DFWLYLW\7KHVHPHWKRGVZLOOQRWUHPRYHWKHSUREOHPFRPSOHWHO\EXWLWPD\EHDWHPSRUDU\VROXWLRQ
2.4. Remediation of waste dumps with thermal activity using a grouting 
$QRWKHURSWLRQRIUHPHGLDWLRQWKHUPDODFWLYH]RQHVLVWRXVHJURXWLQJ*URXWLQJLVDPHWKRGRILPSURYLQJWRGHSWK
RIVRLOWKDWFDQDOVRVWRSWKHWKHUPDODFWLYLW\DQGWKXVSUHYHQWLWVIXUWKHUVSUHDG,QGLYLGXDOW\SHVDUHGLVWLQJXLVKHG
E\JURXWLQJPHGLXPZKLFKLVXVHGWRJURXWLQJEXWDOVRWKHVSHHGDWZKLFKWKHPHGLXPLVLQWURGXFHGLQWRWKHVRLO
$FFRUGLQJIHGPHGLXPVSHHGVRZHFDQGLVWLQJXLVKJURXWLQJZLWKSXPSSUHVVXUHJURXWLQJKLJKSUHVVXUHJURXWLQJ
DQGMHWJURXWLQJ
8VLQJGLIIHUHQW W\SHVRIJURXWLQJGHSHQGVRQ WKHQDWXUHRI WKHVRLO LQZKLFK LWZLOODSSO\ ,Q WKHFDVHRIJURXWLQJ
SHUIRUPHG RQ FRDOZDVWH GXPSVZLWK SDFNHUV LV FUHDWHG VHDO FXUWDLQ %RUHKROHV DUH UHDOL]HG LQ D GHQVH QHWZRUN
DFFRUGLQJWRWKHQHHGVRIWKHVLWHDQGFDQWKXVSUHYHQWIXUWKHUVSUHDGLQJRIWKHUPDODFWLYLW\$VWKHJURXWPL[WXUHLV
XVHGLQPDQ\SDUWVRIIO\DVKZLWKFHPHQW2IFRXUVHLWDOZD\VGHSHQGVRQWKHFKDUDFWHULVWLFVRIDVSHFLILFORFDWLRQ
-HW JURXWLQJ ZKHQ WKH PL[WXUH LV VXSSOLHG LQWR WKH URFN HQYLURQPHQW XQGHU KLJK SUHVVXUH LV KLJK HIIHFWLYH DQG
VXLWDEOHIRUDOOW\SHVRIHQYLURQPHQW7KHFKRLFHRIWKLVPHWKRGDOORZVXVWRDFKLHYHJRRGUHVXOWVHYHQLQWKHFDVHRI
URFNWKDWDUHSRRUO\SHUPHDEOH7KHHIIHFWRIWKLVPHWKRGLVWKHKLJKHVWLQWKHZLGHVWUDQJHRIW\SHVDQGJHRORJLFDO
HQYLURQPHQWDQGW\SHRIPRUSKRORJ\$OOWKLVLVEXWDWWKHKLJKHVWFRVWV
7KHDGYDQWDJHVRIJURXWLQJDUHJHQHUDOO\LQWKHLUXWLOL]DWLRQLQFDVHRIDQ\PRUSKRORJ\&RDOZDVWHGXPSPD\EH
ORFDWHGRQHOHYDWLRQRUGHSUHVVHG LWZLOOQRWDIIHFW WKHUHVXOWVRI WKHJURXWLQJ7KHERG\DOVRFDQEH UHPHGLDWLRQ
ZLWKRXW LQWHUIHULQJZLWK WR WKHERG\RIZDVWHGXPS7KLV LVYHU\SRVLWLYH LQ WKHHYHQW WKDW WKHUH LVQRW VSDFH IRU
KDQGOLQJZLWKJDQJXH6R WKHUH LVQRVLJQLILFDQW LQFUHDVHRIGXVWDQGH[SRVLQJ WKHGHHSHUSRVLWLRQVRIFRDOZDVWH
GXPSLQZKLFKPLJKWEHLQLWLDWHGWKHWKHUPDODFWLYLW\7KLVPHWKRGRIUHPHGLDWLRQPD\EHWKHILQDOIRUERG\RIFRDO
ZDVWH GXPS$IWHU WKH LQWURGXFWLRQ RI FRUUHFW LQMHFWLRQ JURXWV FDQ EH FRPSOHWHO\ JHW ULG RI WKH DIIHFWHG DUHD RI
WKHUPDO DFWLYLW\ DQG LPSURYH LWV SK\VLFDO DQG PHFKDQLFDO SURSHUWLHV $IWHU FRPSOHWLRQ RI UHPHGLDWLRQ FDQ EH
LPSOHPHQWHGODQGXVHSODQQLQJ
7KLVPHWKRGLVVXLWDEOHDOVRIRUWKHUHPHGLDWLRQRIWKHVXEVRLORIREMHFWVWKUHDWHQHGE\GHYHORSLQJWKHUPDODFWLYLW\
7KHUPDODFWLYLW\PD\RFFXUXQGHU WKHH[LVWLQJREMHFWRU LQ LWVYLFLQLW\7KLVSUREOHPFDQEHVROYHGE\FUHDWLQJD
VHDOLQJZDOOZKLFK HLWKHU SUHYHQWV WKH VSUHDGLQJ RI WKHUPDO DFWLYLW\ E\ WR WKH REMHFW RU GLUHFWO\ UHGXFH WKHUPDO
DFWLYLW\XQGHUWKHREMHFW,WPD\QRWEHRQO\IRUREMHFWVEXWDOVRIRUHPEDQNPHQWVEHQHDWKZKLFKRFFXUVWKHUPDO
DFWLYLW\2QVXUIDFHPD\EHDSSOLHGFOD\OD\HUWKDWFDXVHVHDOLQJWKHERG\RIZDVWHGXPS
7KHSULQFLSOHRIMHWJURXWLQJLVDVIROORZV'ULOOURGDVVHPEO\LVHPEHGGHGLQWKHUHTXLUHGGHSWKWRJHWKHUZLWKWKH
KHDG D JURXWLQJ DQGZLWK GULOO ELW'ULOOLQJ LV XVXDOO\ VXSSRUWHGE\ IOXVKLQJ 6RLO WKHQ DW WKH ORZHVW SRLQW RI WKH
ERUHKROHEHJLQV WREHHURGHG WKURXJKDQR]]OH IURPZKLFKD MHWRIZDWHU IORZV ,QHURGLQJVRLO VXVSHQVLRQ LV WKH
VDPH WLPHVXSSOLHGXQGHUSUHVVXUHDQG LW LVRQPL[LQJZLWK WKHVRLO3UREOHPVRI WKHUPDODFWLYLW\ LVSUHVHQWHG LQ
RWKHUSXEOLFDWLRQV>@>@
&RQFOXVLRQV
7KHLVVXHRIUHPHGLDWLRQWKHUPDODFWLYLW\LVQRWTXLWHFRPPRQ7KLVLVDSDUWLFXODUSUREOHPRFFXUULQJLQDOLPLWHG
DUHDZKHUH FRDOPLQLQJ WRRNSODFH LQ WKHSDVW RU WDNHVSODFH LQSUHVHQW/DQGXVHSODQQLQJ LQ DUHDVRI WKHUPDOO\
DFWLYHLVHOLPLQDWHG+D]DUGVDUHDOVRLQDUHDVZKHUHWKHUPDODFWLYLW\QRWREVHUYHGEXWWKHUHLVDQLQFUHDVHGFRQWHQW
RI FRDO FRPSRQHQW 5HPHGLDWLRQ PHWKRGV RI WKHVH VLWHV DUH VWLOO EHLQJ LQYHVWLJDWHG DQG GHYHORSHG ,Q WKLV
SXEOLFDWLRQWKHUHDUHRQO\VRPHSRVVLEOHRSWLRQVRIUHPHGLDWLRQ(DFKHQYLURQPHQWLVDVSHFLILFDQGODQGXVHSODQLV
GLIIHUHQW7KHQDWXUDOFRQGLWLRQVLQWKHDUHDDUHGLIIHUHQWDQGXOWLPDWHO\WKHUHDOILQDQFLDOFDSDFLWLHVDUHGLIIHUHQW
$SSURSULDWHFKRLFHUHPHGLDWLRQPHWKRGVRUDFRPELQDWLRQWKHUHRIVKRXOGWKXVEHFRPSOHWHO\HOLPLQDWHGWKHULVNRI
WKHUPDODFWLYLW\ZKLFKZRXOGDOVRHOLPLQDWHWKHEXUGHQRQWKHHQYLURQPHQWDULVLQJIURPWKHLUH[LVWHQFH
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